Hedgehog signaling displays a biphasic expression pattern during intestinal injury and repair.
Gastrointestinal injury is common clinically. The exact mechanism by which gastrointestinal repair occurs has yet to be well defined. Hedgehog (Hh) signaling is known to be involved in gastrointestinal development and repair of tissues such as skin and heart. The present study aimed to investigate the role of Hh in the repair of the small intestine. i) To study acute intestinal injury, we optimized a mouse model of 5-flurouracil (5-FU) induced injury of the small intestine. Ileal tissues were evaluated for injury and repair markers at day 0, 2, 5, and 9. ii) Immunohistochemistry (Sonic hedgehog, Shh), in situ hybridization (Shh), and Ptch/LacZ transgenic mice were carried out to localize hedgehog expression. A33CrPr × ShhTg knock-in mice were bred to study the effect of Shh over-expression. qPCR of Shh, Ihh, Ptch, Bmp4 was carried out to quantify hedgehog signaling. iii) 5FU treated mice were then treated with a hedgehog inhibitor or saline (control) and the effects of Shh inhibition including apoptosis, proliferation, and mitosis were then compared. i) Immunohistochemistry and in situ hybridization of Shh, qPCR of hedgehog signaling pathway genes, and Ptch/LacZ staining results consistently showed down-regulation during the injury phase (P<0.05) followed by up-regulation during the repair phase (P<0.005). ii) Hh signaling inhibition following 5-FU induced injury augmented apoptotic activity (P<0.05), suppressed mitotic activity (P<0.005) in intestinal crypts, and reduced Paneth cell hyperplasia (P<0.005). iii) Shh over-expression in conditionally knock-mice led to increased mitotic, Paneth, and goblet cells. Hedgehog signaling pathway displays a biphasic expression pattern during the injury/repair of small intestine. It may play an important regulatory role in intestinal repair.